7

A AL

oz United States Patent (o Patent No.:  US 6,301,970 BI
1151 Date of Patent: Oct. 16, 2001
(34)  CUMULATIYE DAMAGE MODEL FOR 5530123 TG Henkel L. 73795
STRUCTURAL ANALYSIS OF FILED 5730645 © 41098 Chin-Chan et al. o, 73799
POLYMERIC MATERIALS | - -~ % 3764068 * 61998 Katz et al. oo, 73778
(73)  Inventors. . .
* cited by examiner
(73 Assignee: The United States of America the ) o o
Secretary of the Navy, Washingion, Prioneey Exenniner—Benjamin K. Fuller
DC (US) Assisiunt Examiner—MMaurice Stevens
(74 Arcornev, Agem, or Finn—Mark Homer
1% Nolice: Subjact 1o any disclaimer, the werm of this
patent is extended or adjusted under 33
U.S.C. 154th) by 0 dins. (37) ABSTRACT
(21 Appl No.: 09/366,763 A method of predicting fatigue failure in a filled polymeric
(37) Filed: Aug. 4, 1999 material is pm\'_idcd. le.e methoud .in\'o‘lves the calc‘ulationbof
stiess at the region of highest stress using an equation which
Related U.S. Application Data includes as parameters, tegression coeflicients of the stress
{601 Provisional application No. 60093432, filed on Aug. 6. vs. modulus obtained from a finite efernent analysis. Once
1998, the regression coefficients are obtuined, therz is no further
(500 It €17 e GOIN 19/ need to perform a finite element analvsis. The calculated
3 US Cloeee . TH804: 734789 Stresses are numerically integrated in a damage equation
1581 Field of Search ... TH795, 789, 804, using a Monte Carlo method. using a cumulative mode! to
73800, 8Us, 809, §10. 814 estimate when failure will occur. The melhod has been tested
156) References Cited in the case of temperature stress loading of a solid propeliant
recket motor.
U.S. PATENT DOCUMENTS
4754645+ 7/1988 Piche €t al oo, 73/597 - 21 Clatms, 5 Drawing Sheets
OBTAN MECHANICA]L ¢
PROPERTY DATA [~
STRUCTURAL o
FINITE ELEMENT MCCEL |
L HIGH STRESS AREA <>
I
REBAZ5500M AMALYIIS OF | 30
DTRES; VERSUS MOCHLUS ¥
T NLMERIALINTEGEATION 4D
—— MOMNTE CARLD | zo
SIMAULATION T

518




	1: 


